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Beef Cattle Research at the West
Louisiana Experiment Station
1951-55
By a. H. McDaniel*
INTRODUCTION
Experiments reported here were initiated in 1951 and completed
in 1955. These studies were conducted with Hereford and Aberdeen-
Angus cattle and were designed for the following purposes:
1. To determine the number of hours per day that cattle should
have access to improved pasture in order to meet their full
grazing needs for maximum gains.
2. To determine the relative value of different types of shade for
Hereford and Angus cattle when grazing improved pastures.
3. To compare the Hereford and Aberdeen-Angus breeds when
grazing improved pastures.
4. To determine the relative amounts of phosphorus, calcium, and
salt consumed by cattle when grazing improved pastures and
native range land.
These problems were studied in response to questions from farmers
and cattlemen in Louisiana who are showing increased interest in beef
cattle production on improved pastures.
The studies were made at the West Louisiana Experiment Station,
which is located in the cutover pine lands of West Louisiana.
Herd Management
All cattle were carried on improved pastures from early spring until
about the middle of November. During the winter the cattle were
placed on wooded, range pastures and fed 1.5 pounds of cottonseed cake
and 18-20 pounds of legume-grass mixed hay per day. The improved
pastures were planted largely to white and crimson clover, fescue and
rye grass, Singletary peas, Dallis grass, and common and Coastal Bermu-
da. Cattle were weighed at the end of each month and, if on improved
pastures, were rotated from pasture to pasture in an effort to eliminate
pasture differences. Animals were sprayed when needed to control horn
flies and lice, and were treated periodically for internal parasites. All
cattle were Bang's tested annually, and the herd remained free of Bang's
throughout the test.
All cattle were permanently identified with neck chains, horn
brands, or body brands.
*Assistant Animal Husbandman, West Louisiana Experiment Station.
Cattle were Bang's tested and wormed at the same operation.
The breeding season started January 1 each year and continued
through May. This resulted in calves being dropped from early Octo-
ber through the winter months. It was desirable to have the calves
dropped during the fall and winter months in order to take full ad-
vantage of the early spring grazing. This also eliminated the necessity
of milking the surplus in some cows of both breeds. The early summer
markets were usually the best and it was advantageous to have the
calves separated from the cows during the hot dry part of the summer
and fall. However, the heifer calves that were kept for replacements
were usually left with their mothers until about the 15th of August.
The calves were not creep fed.
Cows Used in the Studies
Data for the studies were collected from approximately 75 head
of registered and grade Hereford and Angus cows with calves each year.
The grade cattle were purchased in Texas, Louisiana, and Oklahoma.
The Hereford breed made up approximately 55 per cent of the cattle
used. Angus comprised the remainder. Registered Hereford and Angus
cattle made up 21 per cent of the cattle used in the studies. These
cows were purchased from well-known Texas breeders. The grade Here-
ford and Angus cattle used were of high quality and were representative
of the breeds.
Bulls Used in Studies
All hereford and Angus bulls used were registered. Four Hereford
and three Angus bulls were used extensively during the 5-year study.
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Bulls were selected primarily on type with some emphasis on size, but
no effort was made to keep the size of the Hereford and Angus bulls
comparable. This resulted in a 5-year average weight advantage of 344
pounds in favor of the Hereford bulls. The average monthly weight of
Part of the grade Herefords that were used in the studies, July 1952.
Part of the grade Angus that were used in the studies, July 1952.
7
Young bulls that were bom and reared at the West Louisiana Experiment Station.
the Hereford bulls during the 5-year period was 1,682 pounds, whereas
the Angus bulls averaged 1,338 pounds. The bulls were given a gener-
ous allowance of grain, protein supplement, and hay during the winter
months or breeding period, but received no supplement during the
remainder of the grazing period. They were kept in the same relative
condition as the cow herd.
Hereford Bulls
Registration Average
Name Number Weight
L.S.U. Rupert 14 5514005 1,618
M. W. Anxiety 52 3743117 1,655
L.S.U. Baca Duke 6282310 1,657
C. K. Cascade 64 5558024 1,797
Angus Bulls
Registration Average
Name Number Weight
Prince 7 of L.S.U. 1168178 1,280
Proud Prince 10 of L.S.U. 1348679 1,309
Prince 12 of L.S.U. 1274531 1,4:24
EARLY GRAZING STUDIES
This study was initiated in 1951 in an effort to learn more about
the grazing habits of beef cattle while grazing improved pastures. Farm-
ers and stockmen often find a need for part-time grazing because of
excessively wet or boggy pastures or the occurrence of bloat. It was
therefore desirable to know the number of hours in a day that beef
cattle of various age classes should be left on highly improved pastures
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in Older to meet their full grazing needs for maximum gains or
production.
Procedure
The study co\ered a 4-year period and the data were collected
from 24 test groups of cows, 18 test groups of yearling heifers, and 19
test groups of calves involving 152, 159, and 101 head of cows, yearlings,
and calves respectively. The average numbers of cows, yearlings, and
calves per test were 7, 9, and 5 head respectively. The test periods
averaged 24 days in length. The collection of data was begun each
year as soon as grazing was available and continued until the influence of
temperature on the grazing habits was noticeable. Cattle were observed
to start seeking shade about the 15th of April.
The cattle on the tests were observed hourly from 6 a.m to 6 p.m.
(12 hours) , and the time spent grazing, standing, and lying was
calcidated.
Results
The results in Table 1 are averages for the 4 years during which
the study was conducted. The breeds are treated separately in the table.
The time spent grazing during the 12-hour observation period for the
Hereford cows, yearling heifers, and calves was 5 hours 9 minutes, 4
hours 44 minutes, and 3 hours 28 minutes respectively.
The. corresponding information for the Angus co^vs, yearling heif-
ers, and calves was 5 hours 41 minutes, 5 hours, and 4 hours 4 minutes
respectively. No significant differences were found between breeds for
TABLE 1.—Performance and grazing habits of Hereford and Aberdeen-Angus cattle
when grazing early improved pastures
(4-year summary, 1951-1954)
Heifer
Class Cows Yearlings Calves
Breed Hereford Angus Hereford Angus Hereford Angus
Number of anirna!s 96 5d 106 53 67 34
Av. weight (lb.) 890 850 552 562 208 210
Av. daily gain (!b.) 3. ,53** 2.45 2.53 2.41 2.40 2.41
Grazing habits (6 to 6 p. AT.)
Grazing (hr. and m in.
)
5 hr. 5 hr. 4 hr. 5 hr. 3 h-. 4 hr.
9 min. 41 min. 44 riin. 28 min. 4 min.
Standing (hr. and min.
)
3 hr. 3 hr. 3 hr. 3 hr. 3 hr. 3 hr.
51 min. 40 min. 36 min. 23 min. 37 min. 22 min.
Lying (hr. and min. ) 3 hr. 2 hr. 3 hr. 3 hr. 4 hr. 4 hr.
39 min. 40 min. 37 min. 55 min. 34 min.
Number of tests 13 11 13 5 11 8
Av. days on test 24.0 22.0 18.7 29.8 25.1 24.9
Av. number per test 7.4 5.1 8.2 10.6 6.1 4 3
Av. max. temp. (deg. F.) 71.9 70.6 76.5 78.0 71.2 69.4
**Significant at probability of 0.01.
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cows, yearling heifers, or calves in grazing habits during the early grazing
period.. Hereford cows, however, made significantly greater gains during
the early grazing period than did the Angus cows. This difference was not
observed between the yearling heifers and calves of the two breeds.
SHADE STUDIES
The effect of shade is known to vary with climatic conditions. The
importance of the type or kind of shade is also becoming increasingly
apparent. Worstell and Brody (1953) have suggested that there is
more urgent need for developing methods for protecting cattle against
rising temperatures above 80° F. than against declining temperatures
below freezing. Experiments conducted by the Mississippi Agricultural
Experiment Station (1953) showed that yearling Angus steers grazing
pastures with natural or artificial shade in July and August made bet-
ter gains than steers on pastures without shade. However, in work con-
ducted by the Oklahoma Agricultural Experiment Station (1954) , it was
found that artificial shade had little apparent effect on either Hereford
cows or calves. Kelly (1949) and Ittner (1951) in California found the
type or kind of artificial shade, with reference to shade height and kind
of roof, had a decided effect upon lowering the radiant heat load on
the animals standing in the shade.
The tests reported here were conducted to compare the per-
formance and grazing habits of Hereford and Angus cows and calves
grazing improved pastures with different types of shade, including pas-
tiu^es without shade.
Cattle made good use of scanty natural shade.
. 10
grazing improved pastures with different types of shade, inckiding pas-
tures completely without shade.
Procedure
This study covered a 4-year period beginning in 1951 and con-
tinuing through 1954. Data for the study ^vere collected from 81 test
groups involving approximately 75 head of registered and grade Here-
ford and Angus co"^vs calves each \ear. Information on cattle graz-
ing in pastures Avith shade was collected from 61 test groups, -^vhereas
20 test groups comprised the source of information for cattle grazing
the patures completelv without shade. The test periods averaged 25
days in length and the a\ erage number of cattle per test ^vas 6 cows ^vith
calves. The collection of data ^vas begun each \ear as soon as visual
symptoms of climatic stress -were evident. These symptoms were usuallv
noticeable about the 15th of April and continued through the sum-
mer months.
The treatments consisted of pastures ^vith (1) abundant natural
shade, (2) scanty natural shade, (3) artificial shade, and (4) no shade.
The abundant natural shade was made up of areas or groups of trees
consisting predominantly of ginii, oak. and bav. The scant\ natural
shade consisted of scattered pine trees and pine saplings, and some
small oak trees. The artificial shades had roofs of hay, stra^w, or pasture
clippings and "were 12 feet by 24 feet and 7 feet above the ground. The
roofs on the artificial shade ^vere approximatelv 6 inches thick supported
bv net wire.
The type of artificial shade used in these studies was 12 x 24 feet and 7 feet above
the ground.
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Although the pastures used were comparable except for the shade
differences, the cattle were rotated to different pastures and treatments
at the end of each test period in an effort to eliminate any pasture
differences.
The influence of the four different treatments on grazing habits was
arrived at by observing the cattle hourly during the tests from 6 a.m.
until 7 P.M. (13 hours) . The time spent grazing, standing, and lying
was determined.
Temperature and humidity readings were taken from Standard
U.S. Weather Bureau equipment located on the Station. Temperature
readings at the different treatments were made 3 feet from the ground.
Results
The results in Tables 2 and 3 are 4-year summaries of the study.
The breeds are treated separately in the summaries. Gains recorded for
Hereford cows grazing pastures with abundant shade were significantly
greater than gains made on pastures without shade. However, gains
made by Angus cows while grazing pastures with any kind of shade
were significantly greater than those made on pastures without shade.
Gains made by the calves of both breeds with any kind of shade were
significantly greater than the gains made by calves without shade.
No significant difi'erences were found between breeds in time spent
grazing the different treatments during the observation period. Breed
differences were observed in time spent standing and lying on the dif-
ferent shade treatments. (Tables 2 and 3.) The time spent standing
was greatest on the treatment without shade and lowest with abundant
shade. The time spent lying was greatest with abundant shade and
tended downward through the treatments without shade.
The influence of treatments on grazing habits suggested increasing
discomfort along with the poorer performance of the cattle as the air
temperature increased (Table 4) . The lack of a significant difference
in the grazing time between any of the treatments for cows or calves
of either breed was probably due to unobserved night grazing. Miller
et al. (1951), working with dairy cattle, also failed to find a signifi-
cant difference in grazing rate between treatments.
Cattle on pastures without shade showed visible need for shade as
indicated by panting, excessive walking and standing, reduced rumina-
tion, crowding in fence corners, frequent drinking, and lying down in
the late afternoon after the temperature had lowered. In contrast the
cattle on pastures with shade got up, drank, and started grazing at ap-
proximately the same time the cattle without shade started lying down.
These visual symptoms of climatic stress were more pronounced during
the late spring than later on during the summer. This is in agreement
with Kibler and Brody's (1949) findings that rapid changes in environ-
mental temperature tended to accentuate functional response, and that
acclimatization of heat production and pulse rate levels to extreme
14
TABLE 4.—Relation of gain to treatment and temperature
(4-year summary, 1951-1954)
Shade
Comparison
Av. Max. Temp.
Diff.
Average Daily Gain Difference (Lbs.)
Temp. Range Cows Calves
(Deg. F.) (Deg. F.)
Hereford Hereford Angus
Without
vs
Abundant
96.8
90.7
6.1** 1.06* 1.87* .71* .60*
Without
vs
96.8
93.0
3.8**
.57 1.39* .69* .52*
Without
vs
96.8
93.5
3.3**
.97 1.34* .46* .45*
Scanty
vs
Abundant
93.5
90.7
2.8**
.09 .53 .25 .15
Artificial
vs
Abundant
93.0
90.7
2.3**
.49 .48 .02 .08
Scanty
vs
Artificial
93.5
93.0
0.5 .40 .05 .23 .07
*, **Significant at 5% and 1% level respectively.
Cattle on pastures without shade were often observed panting.
15
changes in environmental temperature re:quired as much as four weeks
under some conditions.
,
Ihe amoiuit ol: shade available per animal unit on the artificial
shade treatment was 32 square feet. Recent studies by Ittner et al.
(1954) suggest at least 60 square feet of shade is needed per animal
(750-1,050 lbs.) and that the shade should be 10-12 feet above ground
for best results, because of the radiation effect. The lack of these con-
ditions undoubtedly contributed gready to the rather poor performance
of the cows grazing the pastures with artificial shade. The small area
of shade available per animal unit also created a definite sanitation
problem.
The calf gains and grazing habits were less affected by the various
shade treatments than were those of the cows. When using average
daily gains as measurements, it was found that Hereford cows and
Angus cows responded approximately 1.5 and 3 times, respectively, as
well to the shade treatments as did their calves.
Cartwright (1955) reported summer gains to be the best indicator
of heat tolerance of any method studied, and the heritability to be
sufficiendy high (19 per cent) to use in selection for heat tolerance.
BREED COMPARISON
Comparing breeds of beef cattle is not new. Much of the earlier
breed comparison work was concerned with feed lot studies involving
carcass quality and yield rather than production problems covering
various phases of producing beef catde. The rapidly expanding posi-
tion of beef cattle production in the economy of the Southern States
in recent years has required studies to determine which breed of
beef cattle can be produced to best advantage under southern conditions.
This study was initiated in 1951 and continued through 1955. It
covered the various phases of producing Hereford and Angus catde
under improved pasture conditions in West Louisiana. The manage-
ment system, pasture types, and catde used were previously discussed on
Pages 5 and 6.
Score or Grade
All cattle were scored annually by a grading system which made
use of numerical values with 100 as the top grade. The 5-year average
grade was 90 for both breeds, thus indicating good breeding animals
from the standpoints of conformation and quality. The grade 90 is a
practical top for commercial cattle.
Disposition
All catde 2 years old and up were numerically rated each year as
to disposition or ease of handling. All conditions and handling opera-
tions under the management system were considered in the rating.
16
The rating shoAv^d that the Hereford cows were significantly easier to
handle under the conditions of this study than were the Angus cows.
Weight Comparisons
A iveighted monthly 5-year a^ erage ^veight for the respective breeds
and age classes is sho^vn in Table 5. The 5-} ear a^'erage weight for
Hereford and Angus coavs Avas 982 and 952 pounds respectively. Two-
)ear-old Hereford heifers Tvere 55 pounds heavier on the average than
were the two-year-old Angus heifers. There was practically no difference
in the ^veights of the yearling heifers of the two breeds. The average
weight range for the Hereford cotvs ^v3.s from 885 to 1,062 pounds. The
Angus cows ranged in weight from 867 to 1,008 pounds. Hereford and
Angus cows and 2-year-old Hereford heifers were heaviest in September of
each year. The 2-year-old Angus heifers and Hereford and Angus
vearling heifers ^vere heaviest in October of each year.
Performance on Pasture
Gains on pasture from March 1 through September 30 showed a
Av'eight advantage consistently in favor of the Hereford cattle. The
Hereford co^vs, 2-year-old heifers, and yearling heifers gained an average
of 36, 20, and 62 pounds more respectively than did the same age classes
of Angus during the 7-month period. Gerlaugh et al. (1951) also re-
ported that Hereford heifers outgained Angus heifers -when on pasture.
As expected, gains made by all age classes of both breeds during
the earlier, cooler part of the grazing season were significanth greater
than the gains made during the remainder of the grazing period.
Wintering Ability
AVintering ability is defined as the success with Avhich the cattle
^\ent tlirough the ^vinter. December through Febrdary, as measured by
loss or gain in ^veight. The weight losses by the Angus cows ^v^ere con-
sistently less than by the Hereford co^vs, biu not significantly so. The
Hereford cows lost an average of 96 pounds per head during the three
months, ^vhile the Angus co^vs lost 87 pounds. The Herefords, being
heavier going into the fall, lost weight at a more rapid rate than did
the Angus from October through December, but this trend Tvas
reversed during January and February. The lowest weights for each
breed occurred during February each year.
Calving Per Cent and Per Cent Calf Crop
The average calving per cent during the 5-}ear period for the Here-
ford cows was 88 and for the Angus cows, 87. This difference is not
significant. The calving per cent ranged from lows of 79 and 75 in 1951
to highs of 100 and 92 in 1955 for the Hereford and Angus cows re-
spectively.
17
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The 5-}ear aAerage per cent calf crop weaned was 85 for both
breeds. The per cent calf crop ranged from lows of 77 and 72 in 1951 to
highs of 93 and 91 in 1955 for the Hereford and Angus cows respectively.
Calf death losses throughout the test were losses that could be ex-
pected in any breeding herd. The majority of the calves were lost at
birth. Semilethal deformities composed most of the remainder.
Birth Weights
The cah es were weighed about 4 to 8 hours after birth. The aver-
age birth weight of 158 Hereford calves was 64.6 pounds while the
average birth weight of 120 Angus calves was 59.1 pounds. The differ-
ence is significant and can be attributed in part to the difference in
length of gestation period. The Hereford bull calves weighed an aver-
age of 65.3 pounds at birth and the Hereford heifer calves averaged
63.8 pounds at birth. The Angus bull calves and heifer calves averaged
61.2 and 57.6 pounds at birth respectively. The Angus birth weights
are in close agreement with those reported by Gerlaugh et al. (1951),
but the Hereford birth weights are approximately 4 pounds lighter
than those reported in that study. Hereford birth weights reported by
Koch and Clark (1955) are approximately 11 pounds heavier than those
reported in this study. Birth weights varied very little from year to year.
Shelby et al. (1955) have reported that birth weights are slightly af-
fected by differences between years.
Gestation Periods
In this study, 159 gestation periods for Hereford calves averaged
285.37 days. The a^erage of 111 periods for Angus calves was 281.66
days. The difference is statistically significant.
Calves were weighed about 4 to 8 hours after birth.
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The dilierence in gestation periods of Hereford cows carrying bull
calves as compared to those carrying heifer calves was 1 day. The bull
calves were carried the longest. There was no difference in the gestation
periods for Angus bull and heifer calves.
Another point of sufficient importance to mention in connection
with gestation periods is the time of calving. Ihe average date for 194
Hereford parturitions was December 19. The average calving date for
126 Angus parturitions was January 8. When considering the length of
gestation periods, the Hereford cows were breeding approximately 23
days sooner on the average each year than were the Angus cows. The
difference is statistically significant. Bulls were put with both breeds
the same date and removed the same date each year.
Weaning Weights and Gains
The average weaning weight of 168 Hereford calves at 240 days
of age was 453 pounds. The average weaning weight of 123 Angus
calves at 235 days of age was 429 pounds. The 24-pound difference in
weight is statistically significant, but the 5-day difference in weaning
age is not significant. The Hereford calves made an average daily gain,
birth to weaning, of 1.62 pounds. The Angus calves made an average
daily gain of 1.57 pounds from birth to weaning. When weaning weights
were adjusted to 105 days to eliminate differences in age at weaning,
the following adjusted weights were obtained for the 5-year average.
Adjusted and Actual Weaning Weights
Hereford Calves Angus Calves
Steers Heifers Steers Heifers
Adjusted weaning weight 42© 398 413 386
Actual weaning weight 454 451 429 430
Actual weaning age 228 254 217 247
The average 205-day weaning weight for all Hereford calves was
413 pounds as compared with 397 pounds for all Angus calves. The
difference is significant. Hereford and Angus steer calves were 28 and 27
pounds heavier respectively than the Hereford and Angus heifer calves.
Woolfolk and Knapp (1949) reported the difference between steer and
heifer calves at weaning to be 28 pounds. Average daily gains based on
the 205-day weaning weights amounted to 1.70 pounds for all Hereford
calves and 1.65 pounds for all Angus calves.
There are several factors that may have influenced the weaning
weights. Some of these factors are relative size of sires and mature
size of the breeds, milking abilities of the dams and degree of heat toler-
ance of the respective breeds. The effect or influence of the sire on
birth and weaning weights of the calves could not be measured sta-
tistically in this study.
The fact that differences in gaining ability of beef cattle are great
and highly heritable (Warwick and Cartwright, 1955) indicates that
gaining ability should receive considerable attention in selection of beef
breeding cattle.
20
Production per Cow
In the final analysis, production per cow is the factor of greatest
economic importance. The 5-year average annual production per cow for
the Hereiords ^vas 351 pounds. The 5-year average annual produc-
tion per cow for the Angus was 337 pounds. The above produc-
tion figures are based on 205-day weaning weights. The production per
cow when based on actual weaning ^veight was 385 and 365 pounds for
the Hereford and Angus cows respectively. Production per cow was
found by nuiltiplying either the 205-da)' weaning weight or the actual
weaning weight by the percentage of cows weaning calves, or the per cent
calf crop.
Medical Attention and Death Loss
An average of 8 per cent of the Hereford breed, all age classes
considered, required medical attention annually, whereas only 6 per
cent of the Angus required medical attention.
Medical attention 'or treatment throughout the study ^v3.s given for
the following causes:
Hereford Angus
Foot rot 3.07% 2.91%
Retained afterbirth 2.59% 1.45%
Mastitis 1.42% .58%
Difficult parturition •71% .29%
Enteritis .00% .58%
Miscellaneous •47% .58%
There were no cases of pink eye or cancer eye in either breed during
the 5-year period. Screwworm and maggot infestations and bloat cases
were not used in figuring the per cent medical attention. However,
these production problems were very severe two out of the five years.
The average annual death loss was 1 per cent of all age classes for
each breed. These were losses that might be expected in any breeding
herd.
MINERAL STUDIES
The low productivity of cattle on native ranges in Louisiana and
elsewhere in the South is common knowledge. Small calf crops, light
weights, high death losses, and general low^ productivity mark the cattle
running on native range land. Poor breeding, failure to control dis-
eases and parasites, and inadequate nutrition, with emphasis on min-
erals, are thought to be the principal causes of this low productivity.
Campbell et al. (1954) found phosphorus of Louisiana range grasses to
be consistently below animal diet requirements; calcium appeared to be
about adequate in all species sampled, however. Phosphorus deficiencv
in cattle is characterized by loss of appetite, decreased gains, and de-
pra>> ed appetite which may lead to chewing bones, sticks, old hides, and
dead animal material. Long continued phosphorus deficiency results in
21
The type of protected mineral box that was used during the study.
low percentage calf crop, poor condition, lameness, and stiffness of
joints.
The management system for the beef cattle on the Experiment Sta-
tion necessitated the use of native rangeland, both fertilized and un-
fertilized, in conjunction with the improved pastures. Thus it was
practicable and feasible under these conditions to determine the relative
amounts of calcium and phosphorus supplements and salt consumed or
needed by the cattle when grazing the fertilized and unfertilized pastures.
Procedure and Results
The cattle grazing the different improved pasture combinations, as
well as the fertilized and unfertilized native rangeland, during the 5-
year period were used to measure consumption of various mixtures of
salt, steamed bone meal, and oyster shell flour. These major mineral
elements were fed mainly free choice. Open and weather-protected
mineral boxes were used during the study. Measurements were made
from the unprotected mineral boxes only between rains, however.
The annual rate of fertilizer application to the improved pastures
and to the fertilized native range was approximately 75 pounds of
nitrogen, 60 pounds of phosphorus, and 60 pounds of potassium per acre.
Lime was applied at the rate of 2 tons per acre every four years.
The average daily consumption rates of salt, bone meal, and oyster
shell flour per cow are given in Table 6. The amount of minerals con-
sumed by the calves was charged to the cows. These minerals were
fed free choice. Special steamed bone meal which analyzed 15 per
cent phosphorus and 30 per cent calcium was used.
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TABLE 6.—Average daily mineral consumption per cow ^vhen grazing different
pasture types
Improved Fertilized Unfertilized
Pasture Native Pasture Native Pasture
Average Daily Mineral Consumption
Salt ounces 1.31 1.34 2.58
Bone Meal ounces .17 .20 .36
Oyster Shell Flour ounces .15 .00 .00
Minerals Furnished by Bone Meal
Phosphorus grams .71 .88 1.53
Calcium grams 1.42 1.76 3.06
Mineral Furnished by Oyster Shell Flour
Calcium grams 1.58 .00 .00
Daily Mineral Requirements
Phosphorus grams 15.00 15.00 15.00
Calcium grams 16.00 16.00 16.00
Minerals Furnished by Pastures
Phosphorus grams 14.29 14.12 13.47
Calcium grams 13.00 14.24 12.94
Phosphorus and calcium requirements from "Recommended Nutrient Allowances for Beef Cat-
tle/' xXational Research Council, Sept. 1945.
The data indicate that the cows received approximately 95, 94, and
90 per cent of their phosphorus requirements from the forage of the
improved, fertilized native, and unfertilized native pastures respectively.
The data also indicate that the cows received approximately 80, 89, and
80 per cent of their calcium requirements from the respective pasture
types. However, this only assumes that the cows were meeting their
calcium and phosphorus requirements. There was no definite criterion
as to whether the cows were actually getting the amount of mineral
they should have had. The phosphorus consumption of the cows on the
unfertilized native range pastures was lower than might have been ex-
pected. This was probably due to the frequent rotation of cattle to dif-
ferent pasture types, thus allowing them to meet their phosphorus re-
quirements through the highly fertilized forage on the improved pas-
tures. Also the implication (see Table 6) that the forage of the dif-
ferent pasture types was lower in calcium than in phosphorus is due to
the fact that the cattle were forced to consume twice as much calcium
as phosphorus when eating the bone meal. Cattle on the range pastures
did not eat any oyster shell flour when it was fed free choice. Calcium
has been found to be adequate or nearly so (Campbell et al. 1954) in
Louisiana range grasses. This also illustrates that mineral substances
such as oyster shell and ground limestone should not be used as mineral
supplements for cattle in this area of Louisiana, because they contain
only calcium and are entirely lacking in phosphorus, for which there
is much greater need. Bone meal contains about twice as much calcium
as phosphorus and usually supplies more calcium than is needed. It is
not wise to use mineral mixtures containing considerably more calcium
than phosphorus. Therefore it is not advisable to mix calcium supple-
ments with high phosphorus supplements such as bone meal, bone black.
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and dicalciuiu phosphate, for these products themselves furnish ample
calcium.
llie consumption of bone meal showed a marked seasonal trend
and the seasonal variation was rather consistent each year. Consump-
tion rate of salt and bone meal was highest during late summer and
fall just prior to calving. The bone meal consumption was not high
during the winter months, presumably because of the phosphorus being
received in the cottonseed cake. Two pounds of cottonseed cake daily
provides approximately enough phosphorus to meet the requirement.
Mixtures of salt and bone meal ranging from 9 parts salt to 1 part
bone meal, and 9 parts bone meal to 1 part salt were used on all pas-
ture types. The consumption rate of these mixtures was highly vari-
able; however, low consumption rate of the low salt-high bone meal
mixtures was consistent on all pasture types, except during late fall just
prior to calving. The strong indications that catde will consume appre-
ciable amounts of bone meal only when they need phosphorus in addi-
tion to what they are receiving in the forage and other supplements,
and the fact that consumption rate of the various salt-bone meal mix-
tures was highly variable, leads one to recommend free choice mineral
feeding over mineral mixtures.
Numerous mineral mixtures are being used that contain very small
amounts of phosphorus and large amounts of unneeded minerals; there-
fore stockmen should check the percentage and cost of available phos-
phorus. Practical stockmen know that pasture forage is the principal
and cheapest source of minerals. Therefore it is both good economy
and good nutrition to limit any intake of supplemental minerals to
those which are actually deficient in the forage being grazed or fed.
SUMMARY
Hereford and Angus cows, yearling heifers and calves were found
to graze an average of 5-5 hours, 4i/^-5 hours, and 31/2-4 hours re-
spectively per day during an observation period from 6 a.m. to 6 p.m.
Hereford cows made significantly greater gains during this early grazing
period than did the Angus cows, but there were no significant differences
between the gains of the yearling heifers and calves of the two respective
breeds.
Of the types of shade studied, abundant natural shade proved the
best for both breeds. This was the only type of shade under which
Hereford cows made significantly greater gains than when grazing pas-
tures without shade. The Angus cows made significantly greater gains
when grazing pastures with any type of shade than when grazing pas-
tures without shade. Gains made by the calves of both breeds when
grazing the different shade types were significantly greater than their
gains when on pastures without shade. Calves of both breeds performed
similarly under the different shade types.
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No significant differences were found between breeds in time spent
grazing tlie different shade types during the 13-hour (6 A.M.-7 p.m.) ob-
servation period. However, breed differences were observed as to the time
spent standing and lying on the different shade types. The influence
of the different shade types on the grazing habits suggested increasing
discomfort along with the lower daily gains of the cattle as the average
air temperature of the treatments increased.
Cattle of both breeds on pastures without shade visibly indicated
a need for shade by panting, excessive walking and standing, reduced
rumination, crowding in fence corners, frequent drinking, and lying
down in the late afternoon after the temperature had lowered.
The poor performance of cattle on pastures with artificial shade
was attributed to the small amount of shade available per cow and
the low height of the shade shelters.
Gains and grazing habits in calves were affected less by the diffei-
ent shade treatments than they were in the cows. It was found that the
Hereford and Angus cows responded approximately 1.5 and 3 times,
respectively, as well to the shade treatments as did their calves.
A detailed study covering the various phases of producing Hereford
and Angus cattle under improved pasture conditions in West Louisiana
was conducted over a 5-year period.
Hereford cows were found to be significantly easier to handle under
the conditions of this study than were the Angus cows.
The average weight of the Hereford and Angus bulls during the
study was 1,682 and 1,338 pounds respectively. The Hereford cows
averaged 30 pounds heavier than the Angus cows during the study, and
Hereford 2-year-old heifers held an average weight advantage of 65
pounds during the study. Yearling heifers of each breed weighed ap-
proximately the same.
Hereford cows, 2-year-old heifers, and yearling heifers gained con-
sistently more when on pasture, March through September 30, than did
the same age classes of Angus. Gains made by all age classes of both
breeds during the earlier, cooler part of the grazing season were signifi-
cantly greater than the gains made during the remainder of the grazing
period.
Angus cows lost less weight during the winter months, December
through February, than the Hereford cows, but the difference in weight
loss was not significant.
The average calving per cent for the Hereford cows was 88 and for
the Angus cows, 87. The average per cent calf crop weaned was 85 for
both breeds.
The average birth weight for the Hereford calves was 64.6 pounds
while the average birth weight for the Angus calves was 59.1 pounds.
The difference is significant.
The gestation periods averaged 285.37 days for the Hereford calves
and 281.66 days for the Angus calves. The difference is significant.
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Hereford cows bred approximately 23 days sooner each year than
did Angus cows. The difference is significant.
Hereford calves were significantly heavier at weaning than were the
Angus calves.
The 5-year average annual production per cow when based on ad-
justed weaning weights was 351 pounds for the Hereford cows and 337
pounds for the Angus cows.
An average of 8 per cent of the Hereford herd, all age classes,
required medical attention annually, whereas only 6 per cent of the
Angus herd required medical attention.
The average annual death loss was 1 per cent of all age classes for
each breed.
Cattle grazing under a management system that involved the com-
bined use of improved pastures, fertilized native pastures, and unferti-
lized native pastures were found to receive an approximate average of
93 per cent of their assumed phosphorus requirements from the pasture
forage.
Free choice mineral feeding was found to be advantageous over
mixed mineral feeding. Calcium supplements, such as oyster shell flour
and ground limestone, were not found to be necessary.
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